Abstract Adaptation research has changed significantly in recent years as funders and researchers seek to encourage greater impact, ensure value for money and promote interdisciplinarity across the natural and social sciences. While these developments are inherently positive, they also bring fresh challenges. With this in mind, this paper presents an agenda for the next generation of climate adaptation research for development. The agenda is based on insights from a dialogue session held at the 2016 Adaptation Futures conference as well as drawing on the collective experience of the authors. We propose five key areas that need to be changed in order to meet the needs of future adaptation research, namely: increasing transparency and consultation in research design; encouraging innovation in the design and delivery of adaptation research programmes; demonstrating impact on the ground; addressing incentive structures; and promoting more effective brokering, knowledge management and learning. As new international funding initiatives start to take shape, we underscore the importance of learning from past experiences and scaling-up of successful innovations in research funding models.
Introduction
The funding landscape for adaptation research in developing countries has evolved significantly in the past decade. Research funders are placing greater emphasis on ensuring that research leads to impact on the ground. Moreover, they increasingly use models of multi-project programming 1 that demand collaborative and transdisciplinary research approaches-mirroring trends in the international development research community more broadly. The reasons for this shift are diverse. They reflect not only a recognition of the multidimensional nature of 'wicked' problems like climate and development (Rittel and Webber 1973; Turnpenny et al. 2009 ), but shifting realities and priorities across many adaptation funding agencies: from government research councils to development donors (OECD 2014) . These shifts include the emergence of the so-called 'results agenda' (Vallejo and Wehn 2016) , with its strong focus on measurable progress in the form of outputs or outcomes, as well as mounting pressure on governments to deliver programming at ever-lower cost.
There is good reason to believe that many of these changes to the funding and programming modalities of adaptation research are here to stay. Funding bodies are increasingly using large multi-project programmes to scope and disburse large quantities of financing for adaptation and development research-such as the Collaborative Adaptation Research Initiative in Africa and Asia (CARIAA) and Future Climate For Africa (FCFA) programmes. In principle, the evolution towards collaborative, coordinated and transdisciplinary programming in adaptation research is positive. It takes adaptation research away from the much-critiqued siloed, 'ivory tower' models towards one that many argue is better aligned with the complex and locally grounded nature of climate adaptation and development challenges (Lang et al. 2012; Mustelin et al. 2013 ). However, this new research approach faces a range of novel challenges related to: the breadth of knowledge it must draw upon; the interplay between social, biophysical and political drivers of change; the challenge of competing timescales and levels of uncertainty across them; and the urgency with which widely actionable solutions are being sought from research findings (De Souza et al. 2015) . As such, climate adaptation and resilience are rightly considered 'grand' research challenges by many funding bodies (Kuhlmann and Rip 2014; Reid et al. 2010) . A move towards large-scale, collaborative and use-oriented research models, therefore, seems timely and highly appropriated.
We see the commissioning and design of adaptation research as a key, but an often under-examined dimension of generating high-quality research and promoting development impact on the ground. Moreover, greater evidence is needed on how the design of climate adaptation research programmes can help maximise their potential to not only drive forward our understanding of the complexities of adaptation within socio-ecological systems, but also to ensure that it is ultimately put to use. There is also a need to better understand the challenges faced in adapting existing institutions, incentive structures, partnerships and models of research delivery to fit this new approach (Cochrane et al. 2017) . To date, however, the research community has been slow to adapt and learn from the first generation of adaptation research designed around a collaborative, multi-project programme model (Klein et al. 2017) . Despite the growing programme based upon which learning and innovation can occur, we believe that evolutions in programme design have not kept pace with changes in the approaches to research.
With the above in mind, we present an agenda for the next generation of climate adaptation research for development. Our aim is to provide insight and guidance to the design and practice of adaptation research, in contrast with the frequent focus on knowledge gaps and research priorities. The agenda draws on contributions from a stakeholder dialogue at the 2016 Adaptation Futures conference in Rotterdam entitled 'Planning the next generation of adaptation research: How to coordinate, broker and amplifying large research consortia to achieve development impact'. The session involved a cross section of adaptation funders, researchers and representatives from international research coordination 'hubs' and examined the limitations and positive developments in the adaptation for development landscape. Our proposed agenda also draws on the depth and experience of the paper's authors in having engaged in adaptation research, practice and funding for many years.
An agenda for the next generation of climate adaptation research for development.
Here, we propose five key areas that require further attention to improve the design and delivery of adaptation research. These areas are increasing transparency and consultation in research design; encouraging innovation in the design and delivery of adaptation research programmes; demonstrating impact on the ground; addressing incentive structures; promoting more effective brokering, knowledge management and learning. For each, we offer recommendations to support more effective design and delivery of climate adaptation research throughout the research life cycle (see Fig. 1 ).
Together, these form an agenda for funders, practitioners and communities to consider in implementing future adaptation research for development.
In order to allow for a more focused assessment, we concentrate primarily on adaptation research delivered in the context of developing countries. We also base our discussion on the programming activities of bilateral and multilateral research funders located in Europe and North America-responsible for a significant proportion of financial flows in support of international adaptation research.
Increasing transparency and consultation in adaptation research design
In reflecting on the state of adaptation research, it is first useful to consider the lifecycle of a typical research programme, from scoping and grantmaking through to implementation and legacy. While most attention tends to focus on the design and delivery of a research programme, many of the factors that influence adaptation research programmes take shape long before a research call is announced-during the programme's initial conception.
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Some of the pre-commissioning drivers and choices behind the design of an adaptation research programme are openly visible. They may relate to a funder's prior commitments and track record in supporting adaptation research or their desire to contribute to a priority area of research or policy interest. Many funders will tailor research calls and programmes towards their particular thematic and geographic priorities. These are often linked to national and regional ties, common language and culture or historical associations-from colonial ties to trade and investment interests (Berthelemy 2006) . Many funders will host pre-call consultations that allow for formal feedback on the planned content and make-up of future research programmes.
However, many other drivers that shape commissioned research are not publically visible. These are comprised of the wider political, institutional and economic factors that shape research design (Eyben 2015) . For example, funders are continually being engaged by a range of actors-from think tanks and universities to NGOs, even other government agencieseach interested in shaping how and where funds are spent on adaptation. The personal thematic interests and operational preferences of key technical and programmatic staff within funding organisations may also play a strong role in shaping the design and delivery of research programmes (Green 2016) . At the same time, programming is constrained by often rigid bureaucratic procedures. This applies not only to research programme development, but the politicised nature of climate-related research spending within many Northern bilateral funding agencies (Swart et al. 2009 ). One such example is the sensitive nature of the 'Loss and Damage' agenda where developments in attributional climate science, ongoing deliberations in the UNFCCC negotiations and issues of liability each collide, stalling progress on the issue (James et al. 2014) . Accordingly, proposed research programmes often have to wait for political windows of opportunity and are then frequently rushed through as a result, or are re-cast to fit with new emerging priorities that may not be in line with the original scoping and design. As a consequence of these invisible drivers, research scoping and programme design may not actually speak to adaptation priorities, or may be designed around delivery modalities that are already known to be less than ideal.
Changing the norms and processes that play out behind closed doors is inherently difficult. However, many funders have taken reassuring steps towards opening up of the development of research programmes and publically engaging with stakeholders before the launch of research call. Supporting more inclusive design of large adaptation research programmes also calls for a rethink of the incentive structures used to manage and evaluate large research consortia. This necessitates the trialling of new ways of consulting and commissioning adaptation research, as we explore further below.
Encourage innovation in adaptation research design
Moving further along the programme life cycle to the processes of commissioning and awarding research, we see considerable advances in recent years in encouraging funders of adaptation research to explore new models of commissioning and awarding. Two key trends emerge from our reflections.
New design modalities First, rather than simple single-stage (proposal and selection) processes, there is now a move towards multi-stage competitions with research consortia encouraged to develop their ideas and structure over time-often through the provision of seed or proposal development funds. The types of grant-making models among adaptation funders have also proliferated, with BAction Labs^, 3 matchmaking workshops 4 and catalyst grants 5 providing but a few examples of new ways of awarding adaptation research that promote collaboration and seeding of ideas. Reasons for such innovations are manifold and recognise the challenges faced in forging new relationships and research delivery models. For example, funders are recognising the importance of trialling innovative methods of research engagement and forging new, more effective and equitable partnerships between Northern and Southern institutes (Dodson 2017) . Another interesting example is the opportunities and synergies fund under the CARIAA programme. Here, funding is being allocated in the design phase of programmes to support the emergence of new ideas as the research progress. This not only permits more flexible modes of funding during implementation but also allows for research programming to be more responsive to changing circumstances and needs.
Not all adaptation research need be the product of a codesign process between funders, researchers and users. Indeed, these processes take considerable time and resources to do effectively-which can easily eat away at scarce research budgets. But these innovations are allowing funders and researchers opportunities to maximise the odds of creating meaningful partnerships. We believe this should be encouraged wherever relevant. Above all, efforts to trial new approaches should also encourage funders and researchers to become more comfortable with the risks (and potential for failure) associated with innovation. Lesson sharing across adaptation research programmes, in cases where new partnership models prove ineffective or require considerable additional support, must therefore become a core component of research design. Further research is also needed to provide robust evidence for the benefits and limitations of different research commissioning and management options.
New approaches to prioritisation Second, funders are increasingly seeking to align the thematic foci of new adaptation research programmes with policy priorities in impacted countries. This shift has received broad support from adaptation researchers and practitioners; alike, as it recognises the importance of ensuring that research speaks directly to needs on the ground. However, the limitations of demanddriven models must also be considered. Just as with researchers, getting decision-makers to agree on key adaptation priorities is a challenge, not only due to differing values but also the politically sensitive nature of many adaptation trade-offs (Tschakert et al. 2016 ). Decision-makers may not fully understand the benefits and limitations of research available to them. Research consultations that prioritise the views of national policy actors may also overlook the needs and concerns of local communities-particularly in countries where vulnerable groups are politically marginalised (Eriksen et al. 2015) . In addition, and building on the points related to transparency above, few funders invest the time and resources needed to systematically gather, synthesise and rank the priorities of a range of intended beneficiaries. This often results in priorities that are unrepresentative of user needs or ill-suited to being addressed by current research capacities.
An example of adaptation research funding that explicitly sought to embed stakeholder demand into research design can be found in the CARIAA programme. The selection of CARIAA research consortia was undertaken in a two-stage process. Based upon a preliminary concept note submission, 11 research consortia were short-listed and given a proposal development grant specifically designed to finance engagement with the communities and decision-makers in areas where consortia planned to undertake research. For their full proposals, the short-listed consortia were expected to demonstrate how they had taken this information into account in the research partnership configuration, planned activities and objectives.
Despite these misgivings, we believe that the move towards demand-driven research prioritisation is inherently positive. More can be done to improve the process of taking stock of users' needs, feeding them into the design of adaptation research programmes and even allowing for situations where adaptation may not fit with local priorities (Conway and Mustelin 2014) . This includes committing adequate resources to consultative exercises; establishing more robust methods for gathering and assessing user needs that span a range of stakeholders (particularly poor and marginalised groups that may be under-represented in formal processes); motivating researchers to engage with decision-makers in the research design process in more than tokenistic ways. There is no one-size-fits-all approach to addressing the challenges, though advances in multi-stage consultative processes adopted by major adaptation donors are an important step forward.
Transform adaptation research through appropriate incentives
A key element of both commissioning and implementation processes along the adaptation research life cycle relates to incentive structures. Incentives shape how individual projects are delivered and the kinds of outputs and outcomes that they strive towards. In the UK, for example, the Research Excellence Framework (REF) heavily shapes the priorities and actions of many academic institutes and individuals. Getting these right requires a detailed understanding of the incentives of different stakeholders involved, particularly for transdisciplinary, collaborative and use-oriented research. Positioning research for use in policy contexts, for instance, calls on academics to publish shorter, more prescriptive outputs such as briefs and engage directly in national and subnational policy processes-a far cry from academia's mainstays of journal articles and academic conferences. Encouraging them to do so may also mean promoting meaningful engagement between researchers with intermediaries, practitioners and decision-makers as part of the research call process. Indeed, it is the latter element that is perhaps the hardest to secure given the different values, incentives and epistemologies of respective stakeholders. Nevertheless, engagement of policy decision-makers from the outset, including in the shaping of research questions and research delivery, can promote more effective engagement and speed of uptake of research findings into decision-making processes (Steynor et al. 2016) .
Reassuringly, a number of these drivers are positively reinforcing: closer engagement with important policy agendas can give researchers new insights for their own research and raise the profile of their work. In addition, as adaptation researchers and research programmes take on certain knowledge brokering roles and become more directly linked to implementation activities, new funding opportunities emerge, which are key incentives in and of themselves. This includes funding through non-traditional research donors such as charities and philanthropic foundations like the Rockefeller Foundation. However, this shift also brings with it added challenges given the different management and reporting models, incentive structures and expected outcomes associated with these new research funders. For example, while large research programmes have found it relatively straightforward to document academic and written outputs, monitoring and evaluation of how research is being used and its effectiveness in supporting decision-making has proven a significant challenge-one that is mirrored across wider research disciplines (Stern 2016; Förch et al. 2014) . We argue that more needs to be done to support innovation in mapping and tracking pathways to impact of adaptation research through approaches such as outcome mapping, realist evaluation and contribution analysis. Both research funders and adaptation researchers have much to learn from the practitioner community in this regard that has long had to document impacts of their interventions to development funders.
Prioritise knowledge management, brokering and learning within and across programmes
Many lessons have been learned since the implementation of early adaptation research programmes such as the Assessments of Impacts and Adaptation to Climate Change (AIACC) programme (Leary et al. 2007 ). However, ensuring that the strengths and weakness of past approaches inform the design and management of future adaptation research calls remains a challenge. Much of the learning that has carried forward from prior research programmes has remained as individual and institutional knowledge, with few formal platforms for reflecting on the merits of different adaptation funding models. Now, the pressure to demonstrate that the growing investment into adaptation research and practice yields tangible dividends makes these learning and knowledge exchange processes imperative.
It is the promotion of intra-programme learning and knowledge sharing that has seen some of the greatest progress and emphasis in recent years. Many adaptation research programmes now have embedded knowledge management units tasked with promoting collaboration and sharing emerging findings across partnerships and with the wider public. These units take many forms, ranging from support systems for knowledge management needs that are identified by individual projects themselves (such as model adopted under the Unlocking the Potential of Groundwater for the Poor [UPGRo] programme) to more independent units that are driven by overall programme objectives (as in the Future Climate for Africa [FCFA] programme). The choice of knowledge management models should be informed by the programme context and objectives and by the size, scale and capacities of individual projects within the research programme. What is clear across all of the models that we reflected upon, however, is that effective knowledge management and learning support within adaptation research programmes requires considerable resourcing. The financial and time commitments they place on researchers and dedicated knowledge managers alike are often greater than anticipated (Harvey et al. 2017) .
In our experience, issues of knowledge management are too often treated as secondary to the research itself in programme conception and start-up phases. Dedicated units or functions may be created only after research teams/consortia within a programme have been selected-or even started their activities. Our experience suggests however that unless knowledge management is considered within the earliest stages of inception and incentives created to promote engagement with centralised knowledge management units, adaptation research programmes are unlikely to be able to deliver a collective impact that exceeds the sum of their individual research and outreach activities.
An important related development has been to support more effective brokering and intermediary roles within large adaptation research programmes. These roles can take many different shapes, but often involve tailoring and translating technical information into appropriate formats; mediating between different research disciplines; facilitating knowledge exchange between formal and informal knowledge providers; communicating user needs back to producers of adaptationrelated information (see Michaels 2009 ). Encouraging and empowering researchers to take on some of these brokering roles can lead to more demand-led and user-oriented research, if facilitated correctly, though it is important to recognise that not all researchers will have the capacity, time and incentive to do so. Funders and researchers alike also need to invest more heavily in supporting the capacity of specialised knowledge brokers and intermediaries-important actors in helping to facilitate the co-production of knowledge and encourage its integration into decision-making contexts (Jones et al. 2016) . This is especially important in the Global South, where fewer boundary organisations exist to act as intermediaries between knowledge producers and users. It is here, where the involvement of NGOs and civil society groups within, or alongside, research consortia can add considerable value, building on their connections, outreach and engagement with decisionmakers at all scales. There is tremendous potential for dedicated intermediary and broking institutes (Boyd et al. 2013) , such as the Red Cross Red Crescent Climate Centre, to support researcher's programmes in engaging with users of adaptation research and supporting its uptake into decision-making and programming. While some studies have noted that excessive emphasis on knowledge brokering could undermine the objectivity and autonomy of scientists, considerable evidence supports our assertion that brokering can ultimately strengthen scientific inquiry (Turnhout et al. 2013; Michaels 2009 ).
Invest in adaptation research capacity in the Global South
Perhaps, the most important aspect of an adaptation research programme is the legacy it leaves behind once the life cycle of the project has come to an end. Not only does a successful adaptation research programme with a development focus need to demonstrate considerable knowledge generation and meaningful impact, it should also serve to enhance the capacity of Southern researchers. Useful lessons can be learned from the successes of past projects like the Capacity Strengthening in Least Developed Countries for Adaptation to Climate Change (CLACC) network of fellows and large programmes like CARIAA. These have often capitalised on longer-term engagements and programming cycles as well as recognising the need and value of investing in the training of early career researchers (Moss 2016) . However, barriers to Southern research capacity development require careful consideration (Hewitson 2015; Blicharska et al. 2017) .
For a start, adaptation research funding calls are still heavily dominated by consortia led by Northern research institutes, even when research is intended to focus solely on developing countries. Involvement of Southern actors is too often restricted to secondary, and in some cases token participation within research consortia. Indeed, in the case of Africa, there are few large adaptation research projects that are led by African institutes located outside of South Africa. Part of this relates to issues of institutional capacity and challenges with staff retention at many of these institutes. The talent pool available within these institutes is further restricted by the low number of MSc and PhD graduates specialising in climate science and adaptation research-with low levels of available funding and few university courses specialising in relevant subjects (SARUAA 2014) . Southern institutes that do have the capacity to carry out world-leading research are often overwhelmed with requests to partner with Northern institutes seeking local counterparts and expertise, and are frequently overstretched as a result. Other factors relate to political and institutional barriers resulting in difficulties for many African and Asian institutes to satisfy eligibility criteria set by Northern funders, as well as potential biases in selection processes or committees which privilege higher-ranked universities in the North (Blicharska et al. 2017) . Greater Southern representation in many international funding decision-making and advisory bodies could allow for Southern voices and perspectives to be shared in the commissioning, awarding and management of adaptation research.
We believe that changes to the design and commissioning of adaptation research can address some of these challenges. As an example, CDKN's Innovation Fund for climate resilience stipulates that research projects must be led by institutions from developing countries. Most other major adaptation funders now require research consortia to include Southern partners within the core make-up of a project and in some cases, target only Southern institutions. Strengthening NorthSouth partnerships is certainly not easy. Experiences from programmes such as CDKN and CARIAA report many teething problems as Southern institutes are faced with institutional and financial constraints. However, more can and should be done to support Southern research institutes in developing their capacity to lead and manage adaptation research projects. This not only includes technical support and engagement with Northern actors, but supporting sharing and capacity development between stakeholders in the South, and better articulating the important gains to be made from increased investment into in-country capacities on adaptation research. It also requires more equitable collaborations within projects, something that can be attributed-in part-to programme design.
In practice, 2-and 3-year project cycles are unlikely to deliver the gains needed to support research capacity. However, multi-stage grants and match-making exercises can allow researchers to explore engagement with partners, creating opportunities for alternative ways to bridge bottomup and top-down strategy and informal-versus-formal institutions. More importantly, they also allow valuable time for new partnerships to be tested and, if necessary, changed.
Looking to the next generation of adaptation research programmes
Much has been written about the need to scale up investment into research and action on climate change adaptation in vulnerable countries, particularly those in the global South. However, without effective approaches to programme scoping, design and delivery, the impact of future investments remains open to question. The development and refinement of these approaches, we argue, should not be the sole concern of technocrats in funding agencies. They should be the subject of reflection and debate among all concerned parties, including the intended users of research evidence. The dialogue and eventual set of recommendations featured in this contribution represent a first attempt to initiate this dialogue-one that we invite others in the research community to take part.
